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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6k>/i. Nr 15 

(72) A.C.Hepe&auKM*. A.B.OJommh, A.B.AxMa- 
Aees m O.C.MyxaMeTrapwnoB 

(56) HaTeHT CUJA Nr 3191677. *n. 166-14. 
onyGmiK. 1965. 

ABTOpCKOe CBMAOTe/lbCTBO CCCP 
IM? 1254137. wi. E 21 B 29/10. 1982. 
(54) CnOCOB PEMOHTA OBCAflHblX KO- 
/IOHH 

(57) Mcno/ib30BaHMe: pcmoht ysacTxoB c OMa- 
raMM pa3pyuieHMA h Ae<J>exTaMH b cTeHKax o5- 
caAHbix kojiohh. CyuiHOCTb H3o6peTeHHn: 
noA6npaiOT uvi/iMHAPWMecicMfl naTpy5ox pac- 
MeTHoro nepMMeTpa, AnHHa kotopoto 60/ibiue 



BHyTpeHHero AwaMOTpa 2 peMOHTMpyeMoro 
ynacTxa o6caAHOtf ko/iommw, a A/iwHa naipy6- 
ica 6o/ibiue pjiunbi MHrepeana noapexAeHMa. 
nponsBOAflT nonepeMHyw Ae4>opMaunK> naT- 
py6xa no sceft wwine ao noiepw ycTOMHMeo- 
ctm, 4>MKcaunio ero b 3tom nonoKeHMM. cnyc* 
b CKBaxcuHy m ycTaHOBxy b aone noepexAe- 
HMfl nyTeM 4>MKcaTopoB. Dpvi 3tom MaTepwa/i 
naTpyfixa ew6MpaiOT no MOAy*»o ynpyrocTM - 
E. KOTopwft onpeAe/iniOT W3 cooTHOUjemiR: 
1.4 P 



E- 



(h/R) 



n5 



TAe P - K0HT3KTH06 A38/ieHWe 



naTpy6xa Ha ctchkm oBcaAnow ko/iohhu: h - 
ToniuwMa CTeHKM naTpyGica; R - paAwyc BHyr* 
peHHeft CTeMKM o6c3ahoG ko/iohhw. 4 h/i. 
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H3o6peTeHne othocmtcp k Texno/iornM 
peMOHTHwx pa6oT b He<t>TeAo6biBaiomeft npo- 

MUUJA6HH0CTM, a MMeHHO. K CnOC06dM /1MKBM- 

A3UHM ysacTKoa c osaraMM pa3pyweHMn m 
AetferraMM b CTeHxax o6c3ahux xo/iohh. 

Ue/tb M3o6peTeHWH - noauuieMMe 34>4>eic- 
tmbhoctm peMOMTHbix pa6oT m o6ecneMeHwe 
paBHOMepMoro npn*aTM« naTpy6xa no aceft 
ero AAMHe k o6c3ahom xo/iohhg npw ynpome- 
hum npouecca ycTanoaKM naTpyfka aa cneT 

MCKJUOMeHMSI AOnO/IHMTe/lbHOrO B03A6^CTBWP 

Ha Hero. 

Ha <}>Mr. 1 M3o6pa)*ceHO ycTpoftCTBO ana 
npuBeAennsi naTpy6xa b coctoahmo noTepu 
ycTOttHMBOCTM; Ha #Mr. 2 - ceMeHMe A-A Ha <t>*r. 
1; Ha 4>nr. 3 - ceMemie B-B na <J>Mr. 1; Ha <J>wr. 
4 - ndTpy6oK, 3a<t>nKCnpoBaHH u& b coctoahmm 
norepH yctommmboctm. 

ycrpoActBO A*a npMBeAeHwq naTpy6Ka 1 
d cocTOAHMe noiepM ycTo mh m boctm - npoTHrw- 
Bawmee ycrrpoflCTBO - npeAcraB/weT co6om 
xoHMMecxyio onpaBxy 2 c 4>opMOo6paayiotuuiM 
cTepxHen 3 m po/iMxaMw 4, aaKpen/ieHHbiMn 
no AHHHe onpaBKM. Po/imkm 4 CB*3aHM c Mexa- 
HMsecKMM npuaoAOM 5, BpameHMe Ha KOTopuft 
nepeAaeTcs AewraTe/ieM 6.Tioc/ie npMeeAe- 
HMA naTpyQxa bcoctobhmc noTepMycTOftMMao- 
ctm npw noMomn AaHHoro ycrpowcTaa oh 
4»M»ccnpyeTCfl e aroM coctoahmm nocpeACTBOM 
4>HKcaTopoa 7, coeAHHeHHux MexcAy co6on 
CTepxHRMM 8. ripnaoA 5 npeACTaa/ifleT M3 ce- 
6fl ayGMaiyK) nepeAaiy c o ah oft BeAymefl 9 m 
AByMn aeAOMUMn ujeCTepHAMM 10. 11. Beny- 
man ujecTepHH 9 ycrdHOB/ieHa Wa buxoahom 
Bajiy 12 ABMraTe/ifl 6; Ha Bany 13 Bepxnen 
BeAOMoft uj ecTe p h n ycTa hob/i c h xpa.fi h net Bep- 
xhmR pornix 4. a Ha eany 14 HtuKHefi BeAOMoA 
ujecTepHu KpawHMw hvokhhR po/imk 4. Po/imkm 
4 (h BepxHMe, m hm>khmc) cBwaaHHue npwaoA* 
hum peMHeM 15. Po/imkm 4, ne CBnaaHHbie c 
Ba/iaMM 13 m 14. Buno/iHBHw ynpyroanacTMH- 
HbiMM m/m noAnpyxHHenu b peay/ibTaTe sero 
ohm OTcnexcMBatOT Ae<J>opMauwio naTpy6xa. 
Boxoeue po/imkm 4 3axpenneHu b kohmmcckom 
onpaexe 2 c 603M0xcH0CTbK> apameHMn. Ohm 
He noAnpyacHHeHbi h ycTaHOB/ienbi coocho k 
4>opMoo6pa3yK>meMy cxepxcHK) 3. 

Cnoco6 peMOHTa 3ax/HOMaeTcn b c/ieAyx> 
meM. 

BHana/ie ocymecTB/ifliOT noA6op naTpy6- 
xa pacseTHoro nepMMeTpa m ynpyrocTM. flaT- 

py50X 1 BbinOflHfllOT B BMAe TOHKOCTeHHOrO 

Kpyroeoro uM/mHApa M3 MaTepwa/ra o6/iaAa»o- 
mero cbomctbom ynpyrocTM, npHMeM nepM- 
mctp' uM/iMHApa 5onbiue BMyTpeH Hero 
nepuMeTpa peMOHTwpyeMOM o6caAHOw xo/ioh- 
hu, a A^^na - 6o/ibiue uHTepeana noBpewAe- 
HHfl o6caAHOM ko/ioh h tj . B xanecTBe 
Matepviaiia M3roTOBneHnq naTpy6xa MoxceT 



6uTb Mcno/ib3oaaHa BbicoKOKasecTBeHHafl 3a- 
KaneHHa5i CTanb. cTexAon/iaCTMK m Apyrwe Ma- 
Tepwanw. xapaKTepviaywmvie TeM t mto 
HanpnxceHMJi, B03HMicaK)iuiie b nmx nocne no* 
5 Tepn ycTOftMMBOc™, He npesuiuaioT npeAenoB 
Texy^ecTM AanHbix MaTepwaflOB. T.e. coot- 
BeTCTByK)T ynpyrwM Ae^opMauwRM stmx Maie- 
pnaiiOB, 

3aieM npoM3BOA«T nonepeHHyx) Ae4>op- 
10 MauMio naipy6xa no ecew A^wne ao noiepw 

yCTORMMBOCTM M ^HKCSUMtO ei"0 B 3TOM COCTO- 

AHMM. A"" SToro naTpyOox 1 noAawT Ha bxoa 
onpaaxw 2 npoTflrMBaiomero ycTpowcTBa c 
npeABapnTe/ibHO.Bx/iJOMeHHWM ABuraie/ieM 6. 
15 nepeA3K>muM apameHMe Ha po/imkm 4 c no- 

MOtUbK) MOXaHMHeCKOrO npHBOAB 5. Po/imkh 4 

3axBaTbtBdK)T naTpy6o< m n poth nisa k)t ero 
BHyrpb KOHMHeexofl onpaBKM 2 ycTpoflCTBa. no 
Mepe ABMxceHMn naTpy6xa BAO/ib BHyTpeHHen 

20 noBepxHOCTM nocTeneHHO yBeviiiMMBaeTcsi pa- 
AMa^bHafl Harpy3xa f Ae m ct By k> 114a ji Ha Hero co 
CTopoHw onpaBKM Ma-aa ywieHbUjeHMfl ee Awa- 
MeTpa* M3BecTHO, hto TOHKMe ynpyrne o6o/iom- 
km noA AeMCTBMeM paAMa/ibHOM Harpy3KM 

25 xepniOTycTOMMMBOCTb. nepexoAB x HOBOMy co- 

CTOflHMK) paBHOBeCMH C BbtnyK/lOCTbK), 

oGpameHHofi x ueHTpa/ibHOM ocm ijMAMHApa. 
flna o5ecneMeHMfl nepexoAa naTpy6xa b co- 
cTo«Hne noTepM ycTOMMwaocTM cnyxMT (|)Op- 

30 MooGpaaywmMM CTepxeHb 3. xotopwm 
KOHueHTpMpyeT paAMa^bHyio Harpyaxy Ha naT- 
py6ox. TepaK)mMM ycTOMMMBOCTb. fla/ibHeH- 
uian npoT«)KKa naTpy6xa CB«aaHa c 
npoAoroxaKuuMMCfl yee/iMHeHMeM paAMa/ibHOM 

35 Harpy3KMM npMBOAHT KyBe/iMMeHM» Bbinyxno- 
ctm o6o/iomkm naTpy6Ka. noTepflBiueM ycTOM- 
MMBOCTb, e pe3y/ibTaie nero pa3Mepw 
naTpy6xa 6yAyT cooTBeTCTBOBaTb TpancnopT- 
HUM pa3MepaM ien, cnycxaeMwx b cKaa>KMHy. 

40 B MOMeHT AOCTMxeeHMfl naTpy6KOM TpaHcnop- 
thux pa3MepoB oh npoT^rMBaeTCfl x KOHuy 
onpaBKM 2 m Ha BbixoAe M3 nee CTflrMeaeTcn 
h e c xon bKM m m ^MxcaTopaMM 7 (cm. 4>Mr. 4), ko- 
Topue xcecTxo coba^hpiot moxay co6om dep- 

45 XCHRMM 8. TaKMM o6pa30M OCyiUeCTBH«K)T 

onepauwto <t>MKCMpoeaHM« naTpy5xa 1 b cocto- 

RHMM nOTepM yCTOMSMBOCTM. 

Flooie aToro npoM3BOA«T ycTaHOBxy naT- 
py6xa b 3one noepexcAeHMfl o5c3ahom ko/ioh- 
50 hu. 

Ann aToro c noMombK) AepxaTenn (na Mep- 
Texce He noxa3aH) naTpy6ox, 3a4>nKcnpoBaH- 

HblM B COCTOHHMM ROTepM yCTOMMMBOCTM, 

cnycxax>r b cxBaxMHy m ycTanaB/iMaaiOT na 
55 ypoBHe ynacTxa noapoxAeHMn o6caAHOM ko- 
/lOHHbi. CTflrMBaK)inne naTpy6oK 1 $MKcaTOpbi 

7 CHMM3KDT. nepeMeill3fl BBepX COeAHHflKHUMe 
MX CTep>XHM 8, HTO npMBOAMT X CHflTMK) P3AM' 

anbHOM Harpy3KM. AfMCTByKDiqeM na naTpy60K. 
no A AencTBMeM ycw/iMfi b o6onoMxe, noTepnB- 
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weft ycTOMHHBOOb, naTpyfioic 1 eoaopamaeTCfl 
b ncxoflHoe pasMOBecHoe cocTOflnwe. 

B CM/iy Toro. mto wcxoAHbift bmcoimmm am- 
aMeTp naTpydxa Hecxo/ibKO 6o/ibiue BHyrpeH- 
nero AMaMeTpa o6caAHOft ko/iohhw. FlaTpyGox 5 
nnoTHO n paBHOMepHO npwxKMaeTCfl ic o6caA- 
hoh K0/10HH6. nepcKpwB riacTOK noope*Ae- 

6bi/in npoBCAeHu na6opaTopHbie Mcnbrra- 
Htifl cnocoGa peMOHTa oGcaAHwx ko/iohh Ha 10 
MOAe/iw o6caAHOH KOiioHHW c ue/ibio npo- 
aepxvi ero pa6oTOcnoco6Hoc™. MoAeifc 06- 
caAHOft KO/ioMHbi npeACTaanfleT co6oG 
to/ictoct€m Hy K) Tpy6y C BHyTpeHHMM AM3MeT- 
pOM 80 mm, napaMeTpoM 251.2 mm m a/»mhom 15 
500 mm. 

PaTpy50K Bwno/iHeH M3CTeioion/iacTMKa b 
BMAe TOHKOCTeHHoro xpyrosoro uw/iMHApa, 
TO/imvtHa ctchkm KOTOporo 0,3 mm, a nepwMeTp 
251.6 mm. 20 

B K3MGCTB6 npomruBaiomero ycTpoftcTBa 
wcno/ib30Banacb xOHHMecxa« onpaBKa co 
BxoAHbiM AwaMeTpoM 100 mm, bsixoahwm - 70 
mm. a/imhoA 600 mm c oahwm <j>opMoq6pa3yio- 
t±t mm CTepxHeM BAonb BHyTpeHHeft noBepxHO- 25 
ctm onpaBKM. npoTJOKKa ocymecTB/ianacb 
Aas/ieHweM Ha Topeu naTpyGxa. Ha BUxoAe M3 
npdTflniBatomero ycTpoftCTBa naTpy6ox MMen 
AnaMeTp 70 mm, npuMeM <|>opMOo6pa3yiomwfi 
CTepxeHb yxe He xaca/icfl BbmepHyTOfi 060- 
noMKM naTpy6xa. m a TaxoM nonoxeHWw naTpy- 30 
Sox 6«ii noc/ieAoaaTe/ibHO CTHHyr Aay^fl 

4>l4KCaTOpaMH, COeAMHeHHWMM M6)KAy coGoft 
AByMSI CTailbHbIMM CTOpXHUMM. 

3aT6M naTpy6ox 6w/r cnymen a MOAeife 
oGcaAHOR KonoHHbi ao ypoBH» 30hw noapew- 35 
AeHM« o6caAHOft ko/iohhw c noMombio Aep^a- 
renn, nonepesHbie paaMepw xoToporo ne 
npeBMUja/iM 70 mm. 3aieM cTarwaaiomiie <t>wx- 
caTopw CAewra/iw k BepxHeMy Topuy naTpy6xa 
3a ycw/twa, nepeAaBaeMoro Mepe3 crepx- 40 
. Hid. 

B MOMeHT ch«tm« noc/ieAHero <J>nxcaTopa 
cboGoahuW naTpyOox no/iHocTbio BoccrraHo- 



Btin cbok) <J>opMy. npMxaBUJMCb k BHyTpeHHCft 
CTeHxe o6caAHO* ko/iohhw m nepeicpuB 30Hy 

noBpettASHMfl. 

AHanorviHHWM o6pa30M 6wnn nposeAeHw 
McnbiTdHUfl b yc/iOBH*x no/iHoro 3ano/iHeHHB 
MOAenn o6caAMOft xo/iohhu boao*. 

/la6opaTopHwe AaHHbie noATBepAnnn pa- 
6oTOCnoco6HOCTb AaHHoro cnoco6a peMOHra 
o6caAHUX ko/iohh. flaTpy6ox nonHOCTbK), 6e3 
noBpexAeHMft w cic/iaAOK BOCCTanoBM/i cbok> 
4>opMy h h/iotho o6/ieran BHyTpeHHiOK) CTeHKy 
o6caAHOft ko/iohhw. M3onnpy* 30Hy noBpe*- 
AeHMfl. 

d> o p m y n a m 3 o 6 p e t. e h w * 
Cnoco5 peMOHTa oGcaAHWx kohohh. 
bxak)M8K)iumw noA&op neTpyGxa pacHBTHoro 
nepMMSTpa, nonepenHyio Ae<J>opMai4wio naT- 
py6xa no aceft AtwHe. cnycxero b cxBa*MHy m 
ycTaHoaxy b 30He nospexAeHMR, o t n m h a k>- 

IU H A C 5? TeM, MTO. C Ue/lbK) nOBUUieHMR 

34>4)exTMBH0CTvi peMOHTHwx pa6oT m o6ecne- 
Menwji paaHOMepHorp npwxaTMR naTpy6xa no 
Bcefl ero A^^He x o6caAHOtf xo/iOHHe npn oa* 
HOBpeMeHHOM ynpotaeHMW npouecca ycTa- 
hobkm naTpy6xa 3a cmbt wcK/iK>MeHM* 
AononHMTe/ibHOro bo3A2^ctbma Ha nero, Ma- 
Tepwa/i naTpy6xa Bu6npaiOT no MOAy/iw ynpy- 
rocm E. npuneM noc/ieAHMft onpeAenflioT W3 

COOTHOUJeHUfl 

1 A P 

(h/R) m 

rA6 P - xoHTaxTHoe AaBJieHne naTpy6xa Ha 

CTeHXM o6caAHOft ko/iohhw; 

h - To/imwHa CTeHXM naTpy6xa: 

R - paAwyc BHyTpeHHefi noBepxHocTM 06- 

CaAHOM XOnOHHbl. 

a nonepenHyto A6<I>opMauwio qaTpy6xa no 
ece^ AnwHe ocymecTBuum ao noiepw ycTOM- 

MM B OCTM, 33Te M erO <t>MXCHpyK)T B 3TOM COCTO- 

hhmii m nocne cnycxa b 3QHy flOBpex<AeHHB 

<t>MXC3T0pbl CHMM3I0T. 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices, hi this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 1 4 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15, 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 



1810482 



4 

high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin- walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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